John H asbrouck V an V leck is ju stly considered to be the father of m odern m agnetism . In an o bituary notice, Comptes Rendus said of him : 'D epuis W illard G ibbs, m o rt en 1903, les E tats U nis n 'avaient pas eu de rep resen tan t de la physique th eo riq u e aussi em in en t que V an Vleck; il a ete le m aitre a penser de la jeu n e physique th eo riq u e am ericaine.' Few w ould disagree w ith this ju d g em en t.
molecular theory, to our knowledge, has provided so m any useful num bers which are so nearly correct. A nd none has a b etter im m ediate prospect of extending its chem ical applications' (M offit & Ballhausen 1956) .
Van Vleck's long career at H arvard U niversity, w here he becam e professor in 1934, and in 1951 succeeded B ridgm an as H ollis Professor of M athem atics and N atural Philosophy, lasted to his retirem en t in 1969. He was Chairm an of the D epartm ent of Physics from 1945 to 1949, and D ean of Engineering and A pplied Physics from 1951 to 1957. D u rin g W orld W ar II he was head of the theory group at the Radio Research Laboratory at H arvard U niversity, w hich was concerned w ith radio counter-m easures. T h ro u g h o u t these periods, and afterw ards in retirem ent, the steady flow of im portant scientific papers never ceased. His career was crowned in 1977 by the award of the N obel Prize for Physics, jointly with his form er student P. W. A nderson and Sir N evill M ott.
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Biographical Memoirs
Ancestry and family background
Van Vleck was proud of the fact that he was a 'ten th generation A m erican'. His grandfather John M onroe Van Vleck started to research into the family history, and this was continued by his d aughter Jane Van Vleck who died in her ninety-second year in 1955. H er book Ancestry and descendants of Tielman Van Vleeck, published by the W illiam Byrd Press, Inc., of Richm ond, Virginia, had appeared the previous year and the following inform ation comes almost entirely from this book.
T h e earliest references to the Van Vleecks are to be found at M aastricht in the N etherlands. G ieselbertus de Vlecke and his son of the same nam e took citizenship there, as recorded in the Citizens Book in M aastricht under the date of 6 D ecem ber 1326. N am es were of course variable in their spelling in mediaeval times, and an A rnoldus van Vleeck appears in 1366 in a ledger from the Cloister of St G erlach, now the church of St G erlach, H outhem (Brabant) . T h e nam e of Van Vleeck recurs th ro u g h out the fifteenth and sixteenth centuries, b ut the first definite record of a direct ancestor is that of H oub van Vleeck (b. about 1490 Vleeck (b. about -1500 . 1553 in M aastricht), a tanner, like his father and grandfather. O ne of his sons was Burgom aster of M aastricht ca. 1570; fortunately, he escaped before the city was captured and plundered, and nearly all of its inhabitants m assacred, in 1579 by the Spanish arm y under the D uke of Parm a (see M otley: Rise of the Dutch Republic, part V I, ch. 2). A nother son, T ylem an van Vleeck (b. ca. 1548), moved to Brem en and later to A m sterdam , where he died on 8 M arch 1633. T h e move to B rem en was no do u b t connected with the siege of M aastricht and the fact th at m ost of the inhabitants of Brabant were com pelled (or found it expedient) to revert to the Roman Catholic faith, while T ylem an was true to the R eform ed C h u rch . H is son T ielm an van Vleeck (know n as van Flecke) m arried in 1635 in B rem en; in 1658 he sailed w ith his fam ily to N ieuw A m sterd am (now N ew Y ork), w here his nam e appears in a d o cu m en t d ated 18 July 1658 in a request for the 'small B u rg h e r-R ig h t'. L ater he was in s tru m ental in founding Jersey C ity. M any of the V an Vlecks in the U .S .A . are descended from T ielm an (including the subject of this m em oir), b u t others descend from tw o fam ilies in u p p er N ew Y ork state w ho pro b ab ly cam e from the island of Fleckero off the coast of N orw ay. T h ese in term arried w ith D u tch settlers, and hence becam e know n as 'van F leckero' (i.e. from Fleckero); later they adopted the su rn am e of 'V an V leck'. T h e latter obtained his A.B. and A .M . from W esleyan U niversity in M iddletow n, C onnecticut. O n 2 M ay 1852 he m arried Ellen M . B u rr of M id dletow n, and as M athem atician and A stronom er he becam e a professor at the W esleyan U niversity in the follow ing year. H e co n tinued th ere as P rofessor until 1904, being A cting P resident 1872-73 and again in 1887-89, d u rin g w hich tim e he appointed to the staff W oodrow W ilson (P resid en t of the U n ited States 1913-21) .
Jo h n M onroe Van Vleck was the focal point at w hich the connection w ith W esleyan U niversity, and w ith m athem atics and physical science, becam e a strong p art of the family life. H e had four children, all b orn in M iddletow n. A nna tau g h t m athem atics at W ellesley College, Baltim ore; Clara tau g h t m athem atics in H artfo rd , C o n n ec ticut, and later becam e D ean of W om en at W esleyan U niversity; the youngest, Jane tau g h t m athem atics in high schools in H artfo rd , C onnecticut and in B rooklyn, as well as publish in g the fam ily history. N one of the three dau g h ters m arried. T h e one son, E dw ard B u rr Van Vleck (1863 -1943 , took his doctorate at G ottin g en in 1893, and on 3 July of the same year he m arried H ester L aurence R aym ond , m em ber of a fam ily of R aym onds who had left E ngland for the U n ited States in the late seventeenth or early eighteenth century, and w hich may be connected w ith C o u n t R aym und of T o ulouse, some of w hose descendants m oved to E ngland because of religious persecution. E dw ard B urr was on the faculty at W esleyan U niversity from 1895 to 1905, during w hich period Jo h n H asbrouck Van Vleck (his only child) was born at M iddletow n on 13 M arch, 1899.
T h e close connection of the Van Vleck family w ith W esleyan U n iv er sity and M iddletow n, C onnecticut was em phasized at the dedication of 630 the Van Vleck O bservatory there on 16 June 1916. T h e O bservatory was the gift of the late Joseph Van Vleck in honour of his younger b ro th er John M onroe, who had given fifty years' service to W esleyan U niversity. T h e address was given by Edw ard B urr Van Vleck, class of '84, and the tablet was unveiled by M aster John H asbrouck Van Vleck and his cousin Joseph Van Vleck III.
In 1906 Edw ard B urr Van Vleck (1863 -1943 ) m oved to M adison as Professor of M athem atics at the U niversity of W isconsin, a position he held until his retirem ent in 1929. Van Vleck Hall at M adison is nam ed after him . He received four honorary degrees and becam e a m em ber of the N ational A cadem y of Sciences; in 1935, w hen his son John H as brouck was also elected a m em ber, there had been nine instances of father and son both being m em bers of the Academ y. T h e following quotation from the biographical m em oir of E dw ard B urr by L anger and Ingraham (1957) gives a good picture of the hom e in w hich John H asbrouck grew up.
Biographical Memoirs
'H is father [John M onroe] late in life had been bequeathed by a b ro th er a considerable estate, p art of w hich E dw ard B urr inherited. H ence he had m eans to live graciously, to collect books, etchings and prints, and to travel extensively. W ith tru e D u tch characteristics he was able to com bine the love of good living w ith m eticulous care in m oney m atters. H e took joy both in giving generously and in investing wisely, b u t inexactitude, financial or otherw ise, w ent against the grain.
'Professor Van Vleck kept abreast of w hat was published in his field of m athem atics, b u t in spite of this found tim e for m uch reading of literature. O ften, how ever, he joked about doing his reading vicariously through M rs Van Vleck, who was a prodigious reader. In the graphic arts they shared consum ing interest. T h e etchings of R em brandt, Seym our H ayden, and W histler adorned th eir walls, w hich however, were always the walls of a hom e--not those of a m useum . T h e ir collection of Japanese prin ts was notable, and M rs Van Vleck became expert in repairing these. F rien d s from .all over A m erican rem em ber w ith pleasure the occasions w hen for an h our or so the Van Vlecks w ould show to small groups some selected p rints from their collection.
'T ravel played a very large role in the life of the Van Vleck family. T h e guide book and the atlas were ever at hand. (A tim etable was not needed in the presence of th eir son.) T h e galleries, the churches, and the m ountains of E urope were equally fam iliar. It was perfectly natural for a conversation to tu rn from point sets to the com parative beauty of the n o rth and south spires of C hartres cathedral. Professor Van V leck's retirem ent at sixty-six was associated w ith both his love of art and of travel for, as he explained to his friends, he w ished to retire w hile he could still enjoy a trip around the w orld and return to catalogue his Japanese p rin ts .'
Elsew here in the m em oir th ere occur the words: 'he [Edw ard B urr Van Vleck] had the gift of exact expression and of clear organization.' In later life his son paid trib u te to him for insisting on the im portance of clear and exact expression in w riting scientific papers.
School and university
A fter b rief periods in k indergarten schools in Paris and G ottingen w hile his father was in E urope on sabbatical leave in 1905-06, John H asbrouck attend ed public schools in his hom e town, M adison, W isconsin, before going to college at the U niversity there. Van (as he was invariably know n) was elected to Phi Beta K appa in his ju n io r year; he was exem pted from w riting a senior thesis by becom ing a m em ber oT the in ter-literary society 'jo in t d eb ate' team . He m ajored in physics, taking courses u n d er L. R. Ingersoll, and in m athem atics u n d er E. B. Skinner, obtaining his A.B. in 1920. D u rin g this period he was for three m onths called up for service in the N avy. O f this last episode in his career, Van said (174), in his paper 'R em iniscences of my scientific rapport w ith R. S. M u llik en ': 'A fter graduating from M .I. T . in 1917, he [M ulliken] entered the arm ed services as a private, and at the end of the war he em erged a private first class. H is rank was th u s a m ore exalted one than mine, as I started and ended as an apprentice seaman th ird class, a position so lowly it has subsequently been abolished. Also, M ulliken had a more active career, for he was in the chem ical w arfare services, and reports that he w orked in a room about the size of a living room filled with hoods containing every know n kind of poison gas, chlorine, m ustard gas, cyanide, sneeze gas, tear gas, you nam e it. T h e only w ater I saw in my naval career on State S treet in M adison was th at which I used to wash the b arrack s.' W ith both a gran d fath er and a father who became Professors of M athem atics, John H asbrouck Van Vleck was at one tim e determ ined not to follow in th eir footsteps. In 'Rem iniscences of the first decade of q u an tu m m echanics' (161), he says: 'W hen I was an un d erg rad u ate at the U niversity of W isconsin, I d id n 't know w hat I w anted for a career, and chose physics as a major m ainly because it d id n 't require as m any courses as most other m ajors. As a result I d id n 't take m uch advanced work in physics. In fact, I only began calculus in m y ju n io r year. Each d ep artm en t required a senior thesis for concentration, and in physics it was traditionally an experim ental one involving a course in glass blow ing as a prerequisite, an appalling prospect. H ow ever, there was a provision that any one who was a m em ber of the jo in t debate, the im portant intram ural debate, was exem pted from a thesis. I m ade the team representing A thena literary society, arguing against the gov ernm ent ow nership of railroads, thereby rem oving a m ajor obstacle tow ards my becom ing a theoretical physicist.
'F ath er had an invitation to be V isiting Professor in m athem atics for a sem ester at H arvard beginning F eb ru ary 1920, and my parents persuaded me to graduate in th ree-an d -a-h alf years so th at I could go there w ith them . T h is I was able to do m ainly because of having attended sum m er schools at the U niversity of M innesota and Chicago, b u t piecing out a few fu rth er necessary credits w ith a reading course in M oliere not in the regular catalog.
At H arvard Van took his A .M . in 1921; his course w ork was w ith K em ble and Bridgm an, and he felt th at the la tter's operational p h ilo sophy may have influenced subconsciously his approach to theoretical physics. H is d o cto r's thesis (1922) was concerned w ith the com putation by classical m echanics of the energy of the helium atom (1), using a m odel proposed independently by K em ble (his supervisor) and by N iels Bohr. O ther calculations, by K ram ers and by K ronig, using different m ethods, reached substantially sim ilar results. Van rem ained at H arvard for a year as an In stru cto r, publishing a paper (2) w ith K em ble on the specific heat of hydrogen (see also 8). At M innesota Van did notable work in atom ic spectroscopy on the old B ohr-S om m erfeld q u antum theory (3-6), w hich culm inated in a book Quantum principles and line spectra (B ulletin no. 54, 316 pages, 1926, N ational Research Council) . In V an's own estim ation, his m ost signifi cant paper of this period was 5, on the correspondence principle for absorption, which showed that there was an asym ptotic connection betw een the absorption com puted in q u an tu m theory by the Einstein B coefficients and that calculated by m eans of classical m echanics. P. W.
A nderson (1981) has com m ented th at V an 's later work 'benefited consist ently from this rigorous train in g in classical m echanics and his deep u n d erstan d in g of the correspondence p rin cip le'.
T h e m ost striking feature is, how ever, the way in w hich Van re cognized instantly the im portance of the new q u an tu m m echanics. As early as 1926 he pub lish ed four papers (7-10) on the new qu an tu m theory, using D irac's m atrix m echanics rather than S ch ro d in g er's wave m echanics.
T h e re is little d o u b t th at one of the m ost im p o rtan t decisions in V an's life was to attack th e problem s of electric and m agnetic susceptibilities using the new q u an tu m m echanics, although later Van confessed he did not know w hat had attracted him to this subject. At M innesota in the early sum m er of 1926 he sent a paper to N ature, pointing out how the new theory restored the factor of ^ in the L angevin-D ebye form ula for the susceptibility of p erm an en t dipoles (both electric and m agnetic), in place of the varied and ridiculous n um bers given by the old qu an tu m theory. N ature asked for this paper (10) to be shortened, w hich Van carried out d uring a visit to C openhagen th at sum m er; the delay resulted in a 'q u ad ru p le tie ' (V an's w ords) w ith M ensing & Pauli (1926), K ronig (1926) and M annebach (1927) . T h e following year, the theory was elaborated in two long papers (12a, b), followed by another (15) in 1928. Also in 1927 th ere appeared the first detailed application, to the param agnetism of the two gases N O , 0 2 (13); the predictions were quickly confirm ed experim entally by m easurem ents below' room tem p eratu re in laboratories at Leiden, M .I.T . and Zurich. In these papers the im portance of the 'high-frequency elem ents', as Van called them (the off-diagonal m atrix elem ents betw een states of different energy), was stressed for the first time; these elem ents give rise to te m p eratu re-in d ep en d e n t param agnetism , often referred to as 'Van Vleck param agnetism '. A flow of fu rth er im portant papers (17, 20, 21, 25, 27, 28, 29a, b, 31, 32, 37, 39) on the q u antum m echanics of m olecules continued th ro u g h o u t V an 's stay at M innesota and W isconsin.
Van next tu rn ed his attention to solids, w here param agnetism occurs in the transition groups, particularly for ions w ith 3d or 4f electrons. T h e original theory of H u n d (1925) accounted beautifully for the sus ceptibility of m ost of the rare earth ions (configuration 4f", = 1 to 14), b u t failed for europium and sam arium (S m 3 +, 4 f 5, 6H; E u 3 +, 4 f6, 7F). In 1929, in collaboration w ith M iss Amelia Frank, Van showed that the apparent discrepancies arose (23) from neglect of the second-order Zeem an effect (the high-frequency elem ents), which is im portant because the m ultiplets are narrow . In E u 3 + , where the energy of the first excited state ( 7 = 1 ) corresponds to k T « 4 0 0 to 500 k, the population of this state m ust also be taken into account at room tem perature.
An im portant event was the Solvay Congress of 1930, at which Van w as the sole A m erican representative. In the course of wralks in the sand dunes of the N etherlands, K ram ers drew V an 's attention to the paper of Bethe (1929) on group theory and the im portance of crystalline Stark effects for the theory of m agnetism . T h is resulted in a fam ous paper (26), w hich was always one of V an's favourites; by m eans of one sim ple theoretical idea, it cleared up the m ystery of the strange variations in m agnetic behaviour of different ions of the 3d group. T h e rem arkable co ntrast betw een the adjacent ions C o2 +, 3 d 7 and N i2 +, 3d8 was shown to be a natural result of the inversion of the Stark energy level splittings. The basic prem ise is the assum ption of a predom inantly cubic crystal field, w ith a potential energy of the form
D(x* + y 4 + z 4).

W ith a consistent sign of
Dt h ro u g h o u t the group, this g of the Stark splitting not only betw een 3d" (n electrons in the 3d shell) and 3 d 10-" ( n' holes'), b u t also w ithin each half shell, since to first o rder the Stark splitting is zero for the half-filled shell 3d5. T h u s 3d8 (2 holes in the second half-shell) is inverted b o th from 3 d 7 (2 electrons in the second half-shell), and from 3d2 (2 electrons in the first half-shell).
T h is paper is crucial to the und erstan d in g of the param agnetism of the iron group. If the Stark splitting of the orbital levels leaves a singlet as the ground state, then the orbital m om entum is 'q u en ch ed ' and the su s ceptibility is close to the 'sp in -o n ly ' value. It was quickly pointed out by G o rter (1932) th at an octahedron of negatively charged ions (such as 0 2 ) gives the sign required for D by the Van Vleck theory, while four-or eightfold coordination to negative ions gives the opposite sign, as verified subsequently in India by K rishnan and M ookherji (1937) . T h e details of the theory, both for the 3d group and for P r 3 +, 4 f2 and N d 3 +, 4 f 3 in th eir hydrated sulphates, were explored in papers by V an 's collaborators O. M . Jordahl, R. Schlapp, W . G. Penney and M . H. H ebb. In only a few publications (35b, 36), w here some new aspect such as param agnetic rotation is concerned, did Van V leck's nam e appear as a co-author.
An im portan t event of this period was the publication in 1932 of the book by w hich Van Vleck is perhaps best known: The theory o f electric and magnetic s u s c e p t i b i l i t i e s . T h is was the first book to appear in w hich the new quantum theory was applied to an area of w hat w ould now be called solid state physics; an evergreen volum e, this rem arkable and sem inal book rem ained a best seller for forty years. It surveyed the lim itations of classical theory and of the old q u an tu m theory, and contrasted them w ith the successes of the new q u an tu m theory. T h ere followed chapters on dielectric constants, and the m agnetic properties of free atom s, m olecules, rare earth ions and salts of the iron group, together w ith other topics in solids, such as H eisenberg's theory of ferrom agnetism . U n fo r tunately it appeared too early to incorporate, except qualitatively, the theory of m agnetic ions in crystalline electric fields (see above and below), or the theory of antiferrom agnetism , to both of w hich Van Vleck was to m ake m ajor co n trib u tio n s. T h e v irtues of the book reside in its rigour and th o ro u g h coverage of the fu ndam entals, based on a deep u n d erstan d in g of classical m echanics, and b o th the old and the new q u an tu m theory.
H arvard U niv ersity , In 1934 V an Vleck accepted a professorship at H arv ard U n iversity, w here he was to rem ain for the rest of his life. F o r one year he was an associate professor, before becom ing a full professor in 1935. F ro m 1951 to his retirem en t in 1969 he held the H ollis chair of M athem atics and N atu ral P hilosophy, the oldest endow ed scientific chair in N o rth A m erica.
Scientific research, 1934-41, at H arvard U niversity W ith occasional deto u rs into atom ic physics (30, 34, 57) , and salient forays into dielectric problem s (46, 47, 64) and m olecular spectra (37, 39, 52, 56), Van Vleck tu rn ed his atten tio n increasingly to the problem s of solid state physics, particularly m agnetism . In w hat w ould now be called theoretical chem istry, he review ed tho ro u g h ly and th o u g h tfu lly the q u an tu m theories of valence (40, 41) , and in a particularly im p o rtan t paper (42), he attacked the problem of the m agnetism of com plex salts such as the cyanides of the 3d group. H e show ed how the param agnetism could be explained, either by m eans of directed electron pair bonds (the H e itle r-L o n d o n -P a u lin g -S la te r approxim ation), M u llik en 's m eth o d of m olecular orbitals or the m ethod of crystal fields. H e p ointed o ut th at in the latter the crystalline Stark field can be large enough to break dow n the internal R u ssell-S au n d ers coupling, so th at single electron wave functions m ust be used. In ligand chem istry, this is called the 'strong field' case, to distinguish it from the 'weak field' exem plified by the h y drated salts. T h e advantage of the crystal field approach is th at it m akes possible quantitative calculations of the gro u n d and excited energy levels (see, for exam ple, K otani 1949; T an ab e & Sugano 1954) . T h e rem ark of M offitt & Ballhausen (1958) q uoted on the first page of this m em oir clearly gave Van Vleck m uch pleasure, since he repeated it in p rin t at least twice (158, 161). In the latter paper, Van said: 'W hen I atten d ed a m eeting of the F araday Society in D u b lin in 1958, I was am azed to find physical chem ists talking about the param eter Dq, the same n otation th at Schlapp & Penney had used in 1932.' At the same tim e he p ointed out th at O rg el's (1952) explanation of the apparent irregularities of the heats of form ation of the various divalent ions of the transition group in solution on correcting for the Stark splitting caused by the w ater ligands had been anticipated by Penney (1940) . O n a cautionary note, Van said: 'As Pauling surm ised way back in 1932, the covalency effects usually tu rn out to be m ore im p o rtan t than the electrostatic ones in the iron group, though probably not in the rare earth g ro u p .' N evertheless, the crystal field approach is strikingly successful because it allows q u antitative calculations, even if ad hoc values of the param eters have to be used. 1 hus in practice the quantities 10 D qa nd 18 (the cubic f ions in D -and F -states respectively) have been determ in ed by fitting experim ental results, rath er than from a priori calculations.
A fu rth er series of im p o rtan t papers on param agnetism was concerned w ith their properties at low tem peratures. M easurem ents at L eiden and at O xford below 1 K were directly connected w ith theory in papers 45, 49, 53 w hich calculated the effects of interactions on the specific heat and the susceptibility (see also H ebb & Purcell 1937, and pap er 113). T h e theorem of Jahn & T eller (1937) was adapted to param agnetic clusters ol the form X Y 6, w here X is a param agnetic ion and Y 6 an octahedron of negatively charged ligand ions. T h e norm al vibrations of the cluster a^re discussed (54), and applied to the behaviour of the alum s of V , T i and C r3+ (53), the possibility of dynam ic effects associated w ith tu n n e l ling betw een states of the same energy being assessed in a footnote. T h e characteristic tim e x x for the exchange of energy betw een the system of param agnetic ions and the lattice vibrations is the subject of papers 58, 60, w here the tem p eratu re variation as for ions w ith K ram ers degeneracy (as opposed to T 7 for n o n -K ram ers ions) appears for the first tim e. T hese papers extend the theory of W aller (1932) by intro d u cin g the m odulation of the crystalline Stark splitting by the lattice vibrations (see also K ronig 1939) , w hich is m uch m ore im p o rtan t than th e m odulation of the spin-spin interaction. An allied problem is treated in papers 67, 68, w here it is pointed out th at only lattice vibrations w ith a small range of energy are on 'speaking te rm s' w ith the spin system , and it is difficult for them to exchange energy w ith other lattice vibrations. T h ese papers attracted little attention at the tim e, and it was some ten years before the im portance of the 'phonon b o ttlen eck ' was generally recognized (112, 124, 130) .
In the same years V an Vleck tackled another problem , th at of the optical spectra of param agnetic ions in solids (44, 61, 62) ; these papers represent a pioneer attem p t to analyse the optical energy levels of rare earth and iron group ions in solids. In chrom e alum (62) the sharp line at 15 0 0 0 c m -1 was identified as an intersystem com bination, and m uch later the corresponding line in ruby (A120 3 containing C r as an im printy) was used as the basis of a solid state optical m aser (IVIaiman 1960) .
T h e problem of ferrom agnetism also occupied Van V leck's attention (43, 48, 50) , culm inating in an im p o rtan t survey paper (70). In the second of these papers (48) he showed how anisotropy in cubic ferrom agnetic crystals could be attrib u ted to anisotropic exchange interaction, the explanation now com m only accepted. A n u m b er of different m echanism s are considered in detail, the m ost im p o rtan t resulting from the interplay betw een the s p in -o rb it in teractio n s and the electrostatic forces involving the orbital m om ents of n eig h b o u rin g atom s.
M any of these advances in the th eo ry of m agnetism are review ed in eight lectures w hich V an Vleck gave in F ren ch at the In stitu t H en ri P oincare (Paris) in M ay 1939, w hich were n o t p u b lish ed un til 1947 (79) (see also F). A noth er significant p ap er (63), on the th eory of a n ti ferrom agnetism , com bined results o b tained by N eel (1932, 1936) and B itter (1937) into a m ore general theory, follow ed by a com parison w ith the experim ental w ork of Bizette, S quire & T sai (1938) and S quire (1939) .
T o com plete the p icture, m en tio n should be m ade also of papers on n eu tro n scattering (59, 69), on m etallic electrons (55, 65) and (66) a N ote on L io u v ille's T h eo re m and the H eisenberg U n certain ty Principle.
T he war years, 1941-45
A fter the en try of the U n ite d States into W orld W ar II at the end of 1941, V an Vleck w rote two rep o rts for the R adiation L ab o rato ry at the M assachusetts In stitu te of T echnology, th o u g h he was never a salaried m em ber there (one fringe benefit, how ever, was th at Abigail becam e a life m em ber of the M .I.T . b ridge club). In 1942 Van becam e a m em b er of the N ational A cadem y C om m ittee on U ran iu m Fission, after receiving a telegram from A rth u r C om p to n saying 'w ould you accept m em b ersh ip of a com m ittee to study the feasibility of u ran iu m fission?'. (Incidentally, this telegram was addressed by m istake to V an 's father, and was sent w ith o u t any security classification!) V an spent some tim e at Berkeley in the sum m er of 1942 as a m em b er of a theory group concerned w ith the fission bom b question, b u t he felt he could do m ore useful w ork for the R adiation L aboratory and for the R adio R esearch L ab o rato ry set up at H arvard U niversity. H e therefore retu rn e d in the fall of 1942 to be em ployed half tim e at H arv ard U niversity, and half tim e at the R .R .L ., w hose head was F. W . T erm an .
T h is laboratory was concerned w ith radio counterm easures, and Van becam e head of the theory group in 1943. A co n tinuing problem was th a t of signal-to-noise ratio, and this resulted in some post w ar papers (73, 138) . A specific co u n ter-m easu re involved the jam m in g of enem y radar by d ropping thin m etallic strips of alum inium foil (code nam e W IN D O W ) of w hich the theory is discussed in 74. V an 's know ledge of m olecular spectroscopy was p u t to practical use in considering the question of atm ospheric absorption at centim etre and m illim etre w ave lengths. F rom his previous w ork on the 0 2 m olecule he realized th at there w ould be strong absorption in the m illim etre wave range from m agnetic dipole transitions (75), and by searching (175) the published data from the M ichigan school of infrared spectroscopy, he discovered th at betw een two excited states of the H 20 m olecule there was an allowed transition that w ould fall betw een 1 and l^c m in w avelength (76). A t these w avelengths the dom inant source of line w idth is collision b ro ad en ing, and it is im portant to know how the absorption falls off in the wings of the lines. T h is problem was solved in a paper (71) w here Van Vleck & W eisskopf showed that an im p o rtan t extra term should be added to the L orentz form ula for line shape; fu rth er consideration of the problem appeared in two later papers (83, 98).
Biographical Memoirs
Harvard U niversity, Im m ediately after the war Van Vleck, as C hairm an of the Physics D ep artm en t at H arvard U niversity, was m uch concerned w ith recon struction of that d epartm ent, and subsequently w ith the School of A pplied Physics and Engineering (see T eaching and A dm inistration). N evertheless, the flow of scientific articles resum ed quickly, startin g w ith the authoritative review 'A survey of the theory of ferro m ag n etism ' (70), as early as January 1945. F u rth e r review articles, always u p -to -d ate and illum inating, appeared from tim e to time: on ferrom agnetism (82, 92, 99, 114) ; on antiferrom agnetism (87); on the b roader front of m agnetism generally (86, 104, 110, 111, 128 ) and on param agnetism (103, 108, 109, 1 1 3 ,1 1 8 ,1 2 2 ,1 3 1 ,1 4 4 ).
T h e new field of m agnetic resonance b ro u g h t its own im p o rtan t theoretical contributions. O f particular significance is a paper on line w idths (80), which is fundam ental to both nuclear and electron p ara m agnetic resonance; it discusses fully, using the m ethod of m om ents, the effects of both dipolar and exchange interaction (see also 77, 105). T h e quantum theory of ferrom agnetic resonance is set out in 84, 88, and com pared w ith the classical theory of K ittel (1947, 1948) . 1 here are com paratively few papers on electron param agnetic resonance spectra; in this field the ground work had been laid by Van In the era 1955-65, m any of the problem s of spin-lattice relaxation, w hich had been studied experim entally at low frequencies in concen trated param agnetic salts (see, for exam ple, G o rter 1947, Cooke 1950), were solved by m eans of electron spin resonance experim ents in diluted com pounds. T h e relations betw een experim ent and theory, together w ith the concept of 'spin tem p eratu re' and the phenom enon of the 'phonon bottleneck', are discussed in papers 106, 108, 112, 119, 124, 130, 157. M icrow ave spectroscopy of a different type appears in two papers on the hyperfine structure of the am m onia m olecule (72, 95), while m agnetic resonance experim ents on th e free oxygen atom inspired tw o detailed theoretical studies (94, 96), jo in tly w ith A. A bragam and K. K am be respectively. A noth er aspect of the sp ectru m of the oxygen atom , in interstellar space, appears in 81. In a disguised form (for m olecules enclosed in clathrate co m pounds or absorbed on silica gel), the th eory of the m agnetism of the m olecules N O , 0 2 em erges again in papers 103, 122, 155.
T h e phenom enon of ferrim agnetism , in w hich unequal m agnetic m om ents are coupled anti-parallel by an tiferrom agnetic exchange in te r action to leave a net m o m en t (as d istin ct from antiferrom agnetism , in w hich equal m om ents are coupled by such interactions to pro d u ce zero net m om ent in the absence of an applied m agnetic field), was explained by N eel (1948) w ith reference to the p ro p erties of the ferrites. T h ese have the typical form ula A 2 + B 3 + 0 4, w here A, B are ions of the 3d group (A m ay also be M g or Zn). F o r engineering applications they have the advantage of being m agnetic b u t w ith very low electrical conductivity, and they w ere reviewed by Van Vleck (99) in a Sym posium on the M icrow ave P roperties and A pplications of F errites at H arv ard U n iv e r sity in A pril 1956. A n o th er set of ferrim agnetic co m pounds is form ed by the garnets, typical form ula M 3N 50 12, w here bo th the cations M , N are trivalent. T ypically N is a 3d ion (particularly F e 3 + ), and N a 4f ion or y ttriu m . O verall such substances, w hich were developed at the Bell T elep h o n e L aboratories and elsew here, have cubic sym m etry, and can be prepared as single crystals of optical quality, ideal for experim ental work. T h ey have been extensively investigated by classical m agnetic m ethods, resonance, optical spectroscopy and o th er techniques in m any lab o ra tories. In particular the theory of ferrim agnetic resonance was studied by Van Vleck (121, 129, 134, 136) , as well as o th er pro p erties (125, 132, 133, 140, 141, 149) . T h e pro p erties of rare earth crystals generally co n tin u ed to attract him (131, 139, 142, 144) ; in p articu lar S m 3+ and E u 3 + , the subjects of one of V an 's earliest papers (23), m ight count as his favourite ions, and they figure in papers 115, 116, 120, 123, 125, 133, 147, 149, 151, 154. In quite a different field Van Vleck & K u h n (85) (see also 97) calculated the cohesive energies of m etals; this was based on an idea Van had d u rin g the war, of using the q u an tu m defect m ethod and extrapolating from the spectroscopic data for the free ions, allow ing for the different bou n d ary conditions in a solid. T h is paper displays one of V an 's great strengths, the ability to take know n work and apply it to quite a new area. A review paper w ith Van K ranendonk on spin waves (107), in w hich use is m ade of the form al sim ilarity betw een spin waves and harm onic oscillators, has proved invaluable to specialists and non-specialists alike. A nother im p o rtan t article (90) 
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Retirement, 1969-80
In 1969 Van Vleck reached the age of seventy, and he retired from the H ollis Professorship of M athem atics and N atural Philosophy at h a rv a rd U niversity w hich he had held since 1951, w hen he succeeded P. W. B ridgm an. In retirem ent his o u tp u t of w riting continued w ith u n dim inished vigour and frequency.
T w o papers from this period shed fresh insight into old problem s, one on dielectrics (164), the o ther w ith the title 'C entral fields in two vis-a-vis three dim ensions: an historical div ertissem en t'. T h re e papers wit M . E. Foglio (165, 168, 169 ; the last two in the Proceedings of the Royal Society) tackle new problem s: m agnetic anisotropy, nuclear m agnetic resonance and ferrim agnetic resonance in eu ro p iu m iron garnet (E u again!). A part from an article on H o lm iu m -E rb iu m Alloys, jo in tly w ith A. E. Clark and R. M . B ozorth (him self also retired from Bell I elephone L aboratories, b u t w orking at I.B .M . R esearch C entre and the N aval O rdnance L aboratory), these papers co nstitute V an's last scientific contributions over a tim e span of fifty years.
Practically all the other papers w hich Van w rote in this period are reviews of the past. T h ey are invaluable for the history of science (157, 158, 160, 161, 163, 166, 167, 170, 171, (173) (174) (175) , b u t they are also lively and full of hum our, being w ritten in Van s inim itable style. H is rem iniscences (163) entitled 'T ravels w ith D irac in the R ockies' are sheer delight, and totally unexpected in a volum e rath er drily entitled 'A spects of quantum th eo ry ' and published by the C am bridge U niversity Press. A nother typical title (166) is 'A lyrical account of m agnetism : prelude to a new jo u rn a l', w ritten for the first issue of the International Journal of Magnetism. T h is paper starts w ith a quotation from the operetta 'P atience', carefully ascribed to 'W illiam S. G ilb ert (later Sir W illiam )' to distinguish him from the earlier au tho r W illiam G ilb ert who w rote De M agnete in 1600. T h e quotation and accom panying diagram are rep ro duced opposite page 639. L ater in the same paper Van shows again his historical knowledge and attention to historical accuracy: 'Edison invented a bipolar generator in 1878, a year before he pioneered the carbon-filam ent electric light, and it was the central station generation of pow er th at m ade this light feasible to use generally. T h e success of Patience was so great (but not ju st because of the m agnet song!) th at six m onths after its inaugural perform ance it was transferred on O ctober 10, 1881, to b ran d new larger q u arters in the Savoy w hich opened as the w o rld 's first electric lighted theater. I do not know w hether the lights were of the incandescent variety or were arc-lights, w hich came into general use som ew hat earlier, b u t in any case there m ust have been a generator relying on m agnetic induction to produce the pow er, and this is another reason why it has seemed appropriate to com m ence w ith a quotation from Patience. (10) for susceptibilities, b u t it also led him later to a very full discussion of the C H 4 m olecule (27, 28, 31, 32) .
A m ong V an 's stu d en ts at M in n eso ta w ere E lm er H u tchisson, V. Rojansky and E. L. H ill. T h e la tte r's thesis was th e first to be w ritten in the U .S .A . based on the new q u an tu m m echanics; it was concerned (see 17) w ith the problem of sp in -u n co u p lin g in diatom ic m olecules. T h e thesis of Rojansky was on the relativistic S tark effect (see Rojansky 1929) . V an 's lectures at M innesota w ere atten d ed by W . H . B rattain (N obel L aureate 1956) , w hile at W isconsin in 1928 J. B ardeen (N obel L au reate 1956 and 1972) was present. L ater, V an recorded his p rid e at having tau g h t q u an tu m m echanics to two of the inventors of th e tran sisto r. In fact, V an 's influence on theoretical physics in the U .S .A . already extended well beyond his own universities. In 1927 he spent his honeym oon at a sum m er school at S tanford. L ater, he was a visiting lecturer at C olum bia U n iversity, N ew Y ork, b u t m ost im p o rtan t was his presence at sum m er schools at the U niversity of M ichigan in 1928, 1929, 1931 and 1933 . T hese schools resulted from a conscious effor to gather together key figures in q u an tu m m echanics and theoretical physics; F erm i was there in 1933, and experim ental physicists such as Lee D u b rid g e attended to learn q u an tu m m echanics. In these years a n u m b e r of im p o rtan t review papers (16, 18, 19, 22, 24, 34) w ere p roduced, often containing extensions of previous theory.
In 1928 Van Vleck m oved from M innesota to W isconsin, tho u g h it was a difficult decision. M innesota had started him , and Van found it stim ulating to give graduate lectures, b u t W isconsin was his alma mater and M adison his hom e tow n. An additional bait was the fact th at W isconsin offered him the com panionship of a distinguished E uropean visiting professor each year, until ended by the depression in 1932; a list of such visitors is given in a footnote to 161. D irac spent the spring of 1929 at M adison, and he and Van got on so well together th at D irac retu rn ed for jo in t w alking trip s both in 1931 and 1934 (see 'T ravels w ith D irac in the Rockies' (163). 'D irac either lectured on, or told m e about his now celebrated vector m odel for handling p erm u tatio n degeneracy. In p articular he in dicated how it could be used to obtain H eisen b erg 's form ulas for ferrom agnetism , som ething not m entioned in his publications. I was greatly influenced by D irac's procedure, and subsequently capitalized on it heavily, applying it not only to m agnetism , b u t also to com plex spectra and chem ical bonding. In consequence references are som e tim es im properly m ade in the literature to the " D irac-V an Vleck vector m odel" . All I did was apply it. D irac had the original and essential idea.'
T h e first im portant developm ents of crystal field theory occurred at W isconsin, and were clearly inspired by Van, b u t only two (26), and (35b, w ith Penney), bear V an's nam e. T o com plete the picture, m ention m ust be m ade also of the papers by Jordahl, Penney & Schlapp (1932) , Penney & Schlapp (1932) and Schlapp & Penney (1932) , all of w hich appeared in the same year as 26. M alcolm H ebb m oved to H arvard in 1934 w ith Van, and a joint paper (36) appeared th at year. In general, how ever, V an was, as he said him self, 'probably by tem p eram en t I am m ore a loner than a collaborator', and this is illustrated by the fact th at in the long ru n of papers from 31 to 70, only seven bear the nam e of a jo in t author. Again, of the rem aining papers (104 in all), only 39 bear the nam e of a jo in t author. O n the other hand there are clearly m any papers inspired by Van w hich do not carry his nam e, apart from those m entioned above. F or exam ple, his m ost em inent postw ar student, P. W. A nderson, w rote a long paper on pressure broadening in the am m onia inversion spectrum (A nderson 1949) , and this, his thesis topic for his P h .D ., was certainly suggested by Van. In 1945 Van Vleck becam e chairm an of the physics d ep artm en t at H arvard U niversity in succession to E. C. K em ble (and for a short period Van was also C hairm an of the M athem atics D epartm ent). In this period of postw ar reconstruction, he recruited to the staff E. M . Purcell, J. S. Schw inger, N . F. Ram sey, R. V. P o u n d and N. E. B loem bergen. Van ceased as C hairm an in 1949, b u t after a su m m er in the w estern U .S .A . he retu rn e d to becom e involved in the im p o rtan t q u estion of the fu tu re of the H arvard E ng in eerin g School, and the separate d ep artm en t of E ngineering Science and A pplied Physics. E ventually in 1951 (co n tin u ing to 1957) he becam e D ean of E ng in eerin g and A pplied Physics; as such he was responsible for b u ild in g the bridge th at links Pierce Hall (engineering) w ith C ru ft L ab o rato ry (physics), and the m arriage of the form er G rad u ate School of E ngineering w ith the D ep artm en t of A pplied Sciences.
In the same period Van Vleck was P resid en t of the A m erican Physical Society and V ice-p resid en t of the A m erican A cadem y of A rts and Sciences . As a m em b er of the visiting com m ittee of the B ureau of S tandard s, he was involved in the controversy over the dism issal of the D irecto r, A. V. A stin; this com m ittee was in stru m en tal in p ersuading the S ecretary of the In terio r to reinstate A stin. In 1958-60 V an Vleck was V ice-president of the In tern atio n al U n io n of P ure and A pplied Physics, th o u g h this involved less ad m inistrative w ork for him than being chairm an of the m agnetism com m ittee of the U nion. A list of V an V leck's positions and aw ards is ap p en d ed (see 'B iographical D a ta ').
Personality
Som e aspects of Van V leck's character will already have becom e clear from the foregoing sections. O th ers are his praise of the w ork of other scientists, and his m odesty about his ow n work. T h e form er is exem pli fied in his trib u tes to B ridgm an (L), to the physicists of the N eth erlan d s (170), and to his near contem poraries M ulliken, P auling and Slater (174, 146 and elsew here) in the U .S .A ., and to D irac and H eisenberg in E urope. T ypical of his m odesty is his rem ark: 'W hy, surely I was ju st lucky; I was w orking in q u an tu m th eory w hen q u an tu m m echanics b ro k e.' But in fact his paper (5) on the correspondence principle for absorption was closely related to the considerations w hich led H eisenberg to the discovery of q u an tu m m echanics. O n a lighter note Van said of his eight lectures to l'ln s titu t H en ri Poincare (79); 'it's p retty h ard for m e to lecture in F rench. I had to go to the R iviera afterw ards to recuperate; An interest for w hich Van Vleck was well know n was his love of railways and his encyclopaedic know ledge of tim e-tables. H e him self said that this started at the age of seven in 1906 w hen he was recovering from diptheria in Bologna. H is gran d fath er let him read an Italian tim e-table, and he becam e intrigued w ith the scheduling of trains. As a graduate at H arvard Van took three courses in physics, and one in the B usiness School on railway operations. T h a t convinced him th at he 'w ould never get along very fast in railroading'. N evertheless, right to the very end of his life a tw o-inch section of steel rail stood on his desk in his office at H arvard, and was used as a paper-w eight. A fu rth er interest was A m erican football, and Van was a consistent follower of the H arv ard -Y ale games. T h e story is told th at, on a visit to Paris to receive an honorary degree from the Sorbonne, Van en tertained G erald H olton, also professor at H arvard, at a restaurant. N oticing th at Van paid particular attention to the choice of wines, H olton said 'I d id n 't know you were an expert on F rench w ines', to w hich Van replied: 'I ju st picked the year w hen we m ade the highest score in the H arv ard -Yale gam e.'
Social interests w ith Abigail included bridge, w hich he had played before m arriage while travelling w ith his parents and an aunt, and concerts of classical m usic ('not too m o d e rn '), particularly at Sym phony H all in Boston. F rom his parents Van inherited a love of art, to gether w ith his fath er's m arvellous collection of Japanese p rin ts, w hich Van left to the U niversity of W isconsin.
Van Vleck was fond of walking, and w hen D irac was in M adison they used to take walks in the fields su rro u n d in g Lake M endota. T h is led to their jo in t expeditions later, related in 163. H e was also fond of horse riding, and his horse is reported to have b ru sh ed the p ain ter John Singer Sargent in 1916 w hen he was engaged on a picture of Lake O 'H ara in the C anadian Rockies. T h is picture now hangs over the fireplace in the lounge of the H arvard F aculty C lub. V an was upset w hen some years ago it was dem oted to a less p ro m in en t position, and did not rest u ntil it was restored to its place of honour.
P. W. A nderson (1981) pays trib u te to a little know n aspect of Van Vleck:
'H is deceptively casual and quick m anner m asked a great deal of care and work; one runs into the results of th at w ork in surp risin g corners. F or instance, I was pleased to learn th at Eugene W igner thanks Van Vleck for finding him his job at Princeton. A casual rem ark at din n er ju st the other day revealed th at three m em bers of the N ational Academ y of Sciences in entirely different fields all felt Van Vleck w ent to extraordinary efforts in getting us back from the w ar to graduate at H arv ard .'
T ru ly , one may use for Van Vleck the w ords th at were said of the n in th century poet Yahya ibn al-H akam al-Bekri at the court of A bd al-R aham in C ordoba: 'he was endow ed w ith a subtle and p ro m p t u n d erstan d in g , and surpassing courage and spirit, and he was one who knew how to com e in and go out by all d o o rs'.
T he last years
A p art from an o p eration for a double h ern ia V an Vleck enjoyed good health until well into his seventies. It was then found th at his h eart was m issing a beat, and a pace-m aker was installed. A t about the same tim e, A bigail and he m oved from th e ir large house at 55 F ayerw eather Street, C am bridge, to an ap artm en t on M em orial D rive. T h e ir love of travel was u n d im in ish ed , and they m ade m ore th an one trip to the w est coast. A jo u rn ey of especial happiness was th at to S tockholm in D ecem ber 1977 to receive the N obel Prize; in his response on b eh alf of the prize w inners, V an paid trib u te to the '. . . skill, en th u siasm and verve of the Sw edish p eo p le', picking o ut ju s t those characteristics w hich he him self had in overflow ing m easure (A nderson, 1981) . En route back hom e, A bigail and V an m ade a last visit to Paris.
A long and happy, th o u g h childless, m arriage cam e to an end on 27 O ctober 1980, w hen A bigail, retu rn in g from a b rief shopping expedition, found V an dead of a h eart attack. A service in his m em ory was held at the M em orial C h u rch , H arv ard U niversity, on 30 Jan u ary 1981. T h e four speakers were: E dw ard M . P urcell, G erh ard G ade U n iv ersity Professor, E m eritus, and N obel L au reate in Physics; H arvey Brooks, B enjam in Pierce Professor of T echnology and P ublic Policy, P rofessor of A pplied Physics and form er D ean of the D ivision of E ngineering and A pplied Physics; Brebis Bleaney, C .B .E ., F .R .S ., D r L ee's P rofessor of E x p eri m ental Philosophy, E m eritus, O xford U niversity; and C harles P. Slichter, Fellow of H arv ard College and P rofessor of Physics, U niversity of Illinois. T h e ir rem arks are rep ro d u ced below.
Remarks by Edward M . Purcell F or John H asbrouck Van Vleck-teacher, colleague and friend.
Joining C ru ft L ab o rato ry to Pierce H all is an aerial stru ctu re know n unofficially as the Van Vleck Bridge. Externally, it bears a certain resem blance to a double-deck co m m u ter car. Internally, it serves some very practical purposes. T rav ersin g it, we are rem inded th at it was Van him self w ho served in the crucial years as the bridge betw een physics and applied science at H arvard. In th at figurative sense Van Vleck bridges stand out as landm arks in tw entieth century H arvard and in tw entieth century physics.
F o r physics in A m erica some fifty years ago Van Vleck provided one of the im portant bridges from the old q u an tu m theory to the new q u an tu m m echanics. H is own w ork in q u an tu m theory, w hich had begun in his H arvard thesis of 1922 u nder Professor K em ble, was already a u th oritative w hen in 1926 the developm ent of q u an tu m m echanics by H eisenberg, Schrodinger and D irac profoundly changed theoretical physics. T h a t revolution found in Van Vleck-now at M innesota, and like H eisenberg and D irac still in his tw enties-one of the few physicists on this side of the A tlantic who could at once grasp its significance and m aster its m ethods. By 1932, in his great book The theory of electric and magnetic su sc e p t i b i l i t i e s, Van had laid the theoretical foundations for a good deal of w hat we now call solid state physics. H is exposition of quantum m echanics in th at book is still unsurpassed for lucidity, and w hat I can only call practicality. Van the teacher speaks from every page, w ith that felicity of style th at distinguished all his w riting, and w ith the same awareness of a thoughtful s tu d e n t's concerns th at graced all his teaching.
Foreshadow ed also in that book is V an's influence on chem istry. T h e concept of the ligand field-m ore fam iliar now to the inorganic chem ist than to m ost physicists-is rooted in his w ork and th at of his young B ritish collaborators, then post-doctoral fellows at W isconsin, W . G. Penney and R obert Schlapp. H is work on the stru ctu re of m olecules helped to prom ote the union of chem istry and physics th at was taking place in the 1930s. By the tim e Van retu rn ed to H arvard in 1934, a bridge from quantum physics to chem istry was well established-and a new journal, the Journal of Chemical P h y s , in w hich appeared.
Im p o rtan t papers on subjects ranging from polyatom ic m olecules to ferrom agnetism were produced by Van in th at decade before the war. T h e im m ediate im pact of this work, of w hich Professor Bleaney will say m ore, was even greater abroad than at hom e. It was an exhilarating tim e for anyone who became, in one way or another, a stu d en t of Van. Such included even n o n-theorists like m yself and, not least, m any b rig h t undergraduates in the teaching of w hom Van took a particular interest.
F rom 1943 until the end of the w ar Van served in the Radio R esearch L aboratory at H arvard, a project concerned w ith radar co u n ter m easures, that is to say, jam m ing. Some of his work there, w hen it em erged in the open scientific literature, proved to be a rem arkably useful addition to the theory of random ly fluctuating signals. It is ju st one of the reasons why the nam e Van Vleck is know n to a m odern radioastronom er. Even while nom inally sequestered in the ultra-secret R .R .L ., Van established a unique connection-another Van Vleck bridge-w ith the Radiation L aboratory at M .I.T . T h ere, a small arm y of young physicists, of w hom I was one, were developing m icrowave radar and encountering unexpected problem s in the propagation of centim etre waves thro u g h the E a rth 's m oist atm osphere. It was a puzzle to w hich Van held the key. Indeed, had we consulted him earlier we m ight have avoided an expensive mistake. In any case, there followed an u rgent exploration of the newly accessible spectral region, w ith Van as guide and counsellor. As it tu rn e d out, th at w ork laid the foundation for m icrow ave spectroscopy, the rich field of research th at grew alm ost explosively after the w a r's end. Incidentally, am ong V an 's m ost en d u rin g co n trib u tio n s to this new field was a paper w ritten some years before w ater vap o u r forced itself upon our attention. T h e durability of V an 's p ublished w ork has always been astonishing.
T h e years after the w ar w ere trem en d o u sly stirrin g in physics. At H arvard it was our good fo rtu n e to have Van as o u r C hairm an from 1945 until 1949-four years th at seem to m e to have set the tone of the D ep artm en t for one or tw o decades to com e. So m any auspicious developm ents, including th e com ing of Julian S chw inger and N orm an Ram sey, m u st be cred ited to V an 's quietly bold and determ in ed leadership-leadership m ade all the m ore effective by the im m ense respect for Van him self w hich pervaded the com m unity of physics.
T h e re was fascinating physics to be done and eager stu d en ts to teach. T h e V an Vleck bridge to chem istry could now be said to span O xford S treet to P rofessor W ilso n 's flourishing laboratory of m icrow ave spec troscopy. T h ro u g h V an-and not m erely by virtu e of the title of the H ollis P rofessorship-we had a lively connection w ith the M athem atics D ep artm en t. T h a t was good for bo th g raduate and u n d erg rad u ate teaching-and for Van him self it was an especially pleasant association for several reasons. L y m an L ab o rato ry , really for the first tim e, was h u m m ing w ith experim ents in physics close to V an 's heart. F or those of us doing various kinds of resonance ex perim ents-Ram sey, Pound, B loem bergen and m yself-V an 's theoretical insight was a priceless resource. O ften, as was so typical of his discoveries, his resolution of one of our puzzles tu rn ed o u t to be the key to m uch w ider class of problem s.
O ne of the incidental rew ards, w hen you took your problem to Van, was the delight he took in m aking a practical co n trib u tio n to your experim ent or calculation.
A nd always, he was teaching us-gently, w ith inexhaustible patience and good hum ou r, utterly w ith o u t condescension. F o r one of the greatest things about Van, as we all know, was this: H e treated each of us, everyone, colleague, secretary, w orkm an, stu d en t, graduate or u n d e r graduate, as his equal-equal in dignity; equal in deserving th o u g h tfu l attention, a presum p tio n of intelligence, and unaffected courtesy. F or a serious student, he w ent even beyond that. W orking w ith Van, you were treated, practically from the start, as a genuine collaborator. T h e re seem ed to be a tacit assum ption th at you knew w hat you were doing, and it was graciously m aintained even after one of his ingenious stratagem s had to be explained to you a th ird tim e. H ow could there be a b etter or m ore generous way to nourish a p erso n 's confidence and speed the transition from stu d en t to creative scientist?
A m ong all the vivid m em ories of Van th at we have and share, the one that comes to me now is of Van in a classroom in Jefferson. I see him poised at the blackboard, the figure slightly stooped, holding the chalk in his peculiar fashion, ready to w rite out a H am iltonian. A nd I w ant to call out to him 'D ear Van-you were our bridge to the joys of science. W e thank you w ith love.'
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Remarks by H arvey Brooks
In the fall of 1938 I decided to come to H arvard for graduate w ork in physics, following a year on a H enry fellowhip in C am bridge. T h e m ain factor in this decision was my study of Van s book, The theory of electric and magnetic susceptibilities. A lthough up until th at tim e I had been m ainly interested in nuclear physics, this book stim ulated m y interest in w hat is now called condensed m atter physics, and it becam e clear to me that Van Vleck was the teacher w ith w hom I w anted to work, though I had never m et him in person. I was not disappointed in my high expectations. T h o u g h he d id n 't fulfil all the conventional specifications of a good teacher, he was in reality one of the m ost effective teachers, at least for me, that I ever encountered. He was not a charism atic figure, n o r were his lectures particularly polished or elegant. H is equations on the blackboard often had to be erased and corrected. But, perhaps because of this, he challenged you, and w hat you learned stuck w ith you, and even im proved w ith age like good wine as you learned to appreciate it.
As a supervisor of graduate students Van was also low key. H is guidance was deft, shrew d, b u t unobtrusive, so th at you ended by believing the ideas were your own, only realizing gradually how your thinking had been nudged subtly in fruitful directions by his deceptively sim ple and apparently naive questions. A lthough Van had com plete m astery of the m ost com plex m athem atical m anipulations, he tau g h t you never to becom e bem used w ith algebra and by his questions and suggestions continually led you back to the basic physics underlying the equations.
As a teacher Van also early becam e a close friend, treating you as a colleague and equal rather than as a student. H e took a lively b u t not intrusive interest in your personal problem s, and was always supportive of his students in professional m atters, encouraging them to p resent their work at m eetings and going out of his way to introduce them to well know n physicists who were his friends and colleagues-and th at com prised m ost of the great nam es in physics in those days.
He also took particular interest in the m arriages of his students. T w o successive secretaries in the physics d epartm ent, as well as one of his cousins, had been m em bers of the S m ith class of 1939, and w hen I m arried another Sm ith 39er he could not have been m ore pleased. H e always claimed a special affinity for th at class and college and w hen his old friend T o m M endenhall was m ade President of S m ith, Van was delighted to be the speaker at T o m 's inauguration, and am azed som e who knew him only as a physicist w ith the w it and charm of his speech.
It was V an w ho p ro d d ed m e into com pleting m y P h .D . thesis in two years, and I think was largely responsible for getting m e into the Society of Fellow s in the fall of 1940. By th at tim e the w ar in E urope was heating up and m ore and m ore H arv ard physicists w ere getting involved in w arrelated activities. Van was in great dem and as a co n sultant and as I becam e involved w ith F. V. H u n t in u n d erw ater sound w ork I sought V an 's advice. H e was a m arvellous sounding board for clarifying o n e's ideas even w hen the subject was new to him . O ne such conversation I had w ith him led to a m athem atical approach to the theory of phased acoustical arrays w hich sub seq u en tly becam e the basis for scanning sonar, one of the m ajor accom plishm ents of the H arv ard U n d erw ater S ound L aboratory. Van w ould deny any p art of th is-all he did was to ask a few sim ple questions, b u t they set m e th inking about the problem in a fruitful way.
A t the end of the w ar I left H arv ard for a tim e, b u t retu rn e d in 1950 as Professor of A pplied Physics, w here I becam e involved in the o rg an ization and discussions th at led to the creation of the D ivision of E ngineering and A pplied Physics. I quickly drew Van into these discussions, in p art because I valued his advice, and partly w ith the encouragem ent of D ean Buck w ho was very m uch interested in the reorganization and had been im pressed w ith V an's success in rebuilding the Physics D ep artm en t after the war.
Ju st as Van had been in stru m en tal in getting me back to H arvard, I feel I was instrum ental in p ersuading him to take on the task of being D ean of the new D ivision, although it was probably the persuasion of Buck and C onant that finally p u t it across. I am sure I was m uch m ore grateful to him , than he m ust have felt grateful to me. R u n n in g the D ivision in those early days was not a particularly com fortable assignm ent. T h e re was a vocal group of older engineering alum ni who were suspicious of the intentions of the top H arvard ad m in istratio n tow ards engineering and w ere highly sceptical of the reorganization and the union of applied physics and engineering. A pp o in tm en ts on the newly available G o rd o n M cK ay E ndow m ent had not been m ade for m any years, and Van was faced w ith the task of reviving a declining and som ew hat disp irited group of faculty m em bers who had been disagreeing about the ap p ro p riate use of the G ordon M cK ay E ndow m ent for upw ards of a decade.
Van served as D ean for five years, and w hen I succeeded him in 1957 he had guided the new u n it th ro u g h a difficult tran sitio n involving the m arriage of the form er G rad u ate School of E ngineering to the D e p a rt m ent of A pplied Sciences w hich had been form ed out of the C ru ft C om m unications L aboratory, originally p art of the Physics D epartm en t. T h e re was a certain am ount of suspicion and d istru st betw een these two groups, stem m ing in p art from the years of controversy over the use of the G ordon M cK ay E ndow m ent, w hich had recently been provided w ith a new charter by a distinguished outside com m ittee chaired by V annevar Bush. Van Vleck had the com plete respect of both groups, not only because of his reputation as a scholar of w orld renow n, b u t also because of his reputation for com plete fairness and the u n d erstan d in g w hich he showed for the engineers' concerns. Indeed, although Van did not consider him self an applied scientist, he was always very pro u d and pleased w hen som ething on w hich he had w orked proved to be of practical im portance. F or exam ple, as a consultant to th e Radio R esearch L aboratory during the w ar he had developed w ith D avid M iddleton a theory of signal detection in noise w hich later becam e the basis of a very sophisticated applied science of signal detection. This is som ething he spoke about w ith pride. H is theoretical work in m agnetism was im p o rtan t to the later developm ent of m asers and lasers, and even his w ork on the m agnetism of the europium ion becam e of particular pride to him w hen europium was found by Sylvania to be a valuable p h o sp h o r m aterial.
As D ean he b ro u g h t several people to the D ivision w ho were key figures in its subsequent developm ent. T h e first was N ico B loem bergen, who was regarded by m ost of the engineers as a pure physicist, b u t whose work on m asers, on m agnetism , and later on lasers and nonlinear optics all becam e im portant to electrical engineering. A nother was G eorge C arrier, an applied m athem atician who helped p u t the D ivision on the m ap in the field of m odern fluid m echanics. O thers w ere B ernard Budiansky, who started a new th ru st in solid m echanics and stru ctu res, and C. L ester H ogan, who started an im p o rtan t effort in m agnetic m aterials developm ent that was later carried on by R. V. Jones, who was also brought to H arvard by Van. W hen D ean B undy called me in E urope in 1957 to ask w hether I w ould succeed Van as D ean of the D ivision I inherited a going concern for w hich he had already m ade the crucial and hard decisions. I always felt that he had all the hard work and had to hear all the outside criticism , while I was invited in afterw ards to reap the benefits and some of the credit.
Van was one of the small n u m b er of great citizens of the H arvard com m unity who besides being one of its m ost illustrious scholars stepped in countless tim es to serve the university selflessly and often at some personal cost. H is service as chairm an of Physics right after the w ar and as D ean of the D ivision during its form ative years were two exam ples of this outstanding service to the U niversity, and those of us who benefited from his leadership at a critical tim e are forever grateful to him .
Remarks by Brebis Bleaney
M y first m eeting w ith Professor John H asbrouck Van Vleck occurred w hen he was in Europe for a m agnetism conference at S trasbourg in 1939. H e visited O xford and I, as a young g raduate stu d en t, was asked to show him som e m easu rem en ts I had m ade of th e susceptibility of chrom e alum in the region below 1 degree absolute, w hich were com pared w ith the theory contained in a p ap er by M alcolm H eb b and E dw ard Purcell. T h e m easurem ents followed experim ental techniques already well estab lished in the C larendon L ab o rato ry by K u rti and Sim on; I was su rp rised , touched (and not a little flattered) by the en th u siasm w ith w hich Van received them . T h is w arm h earted and generous appreciation of the work of o th er scientists, of w hatever standing, co n tin u ed th ro u g h o u t his life, and was indeed one of his m ost engaging characteristics.
A t th at tim e V an V leck's rep u tatio n as the fath er of the q u an tu m theory of param agnetism was already firm ly established. In p art this resulted from the publication in 1932 of his m agnum opus The theory o f electric and magnetic susceptibilities. T h is book reviews the classical theories, and sets out the stren g th s and w eaknesses of th e old q u an tu m theory, a field in w hich V an V leck's first p u b lish ed w orks had appeared; b u t the m ajor p art is concerned w ith the foundations of the theory of m agnetism , based on the new q u an tu m m echanics. T h e arrival of this th eory had been seized on by V an Vleck w ith o u t the slightest delay. F irst, he show ed th at it restored the classical factor of o n e-th ird in the L angevin-D ebye theory of the susceptibility of a system of p erm an en t dipoles, and th en he gave the q u an tu m theory of the m agnetic susceptibilities of the com m on p ara m agnetic gases, oxygen and n itric oxide. A t th at tim e (1927) m easu re m ents on nitric oxide had been m ade only at room tem p eratu re, b u t w ithin one or tw o years his pred ictio n of the variation at low er te m p era tures was confirm ed experim entally. T h e phenom enon of lam bda d o u bling of the energy levels of the n itric oxide m olecule, discussed by him in 1929, did not receive experim ental verification until m icrow ave spec troscopy m easurem ents w ere m ade in 1953.
W ith M iss A m elia F rank, Van show ed th at the anom alous tem p eratu re variation of the m agnetic susceptibility of com pounds of the rare earths, sam arium and euro p iu m , arose from the presence of low -lying m u ltip let levels. In this and o th er papers Van Vleck stressed th e im portance of te m p eratu re-in d ep en d e n t term s in the m agnetic susceptibility, a p h en o m enon th a t is now generally know n as 'V an Vleck p aram ag n etism '.
T h e evergreen volum e, The theory o f electric and magnetic suscept ibilities, has becom e a recognized classic of the literature of Physics. N evertheless, it contains only Van V leck's earliest co n trib u tio n s to the theory of param agnetism . In a series of papers in the 1930's, he developed the theory of the behaviour of m agnetic ions in solids. H e show ed how the large electrostatic potential set up by the charged ligand ions could quench the orbital co n trib u tio n to the param agnetism of the iron group, even in cubic sym m etry, leaving only the spin param agnetism . H e extended this to the so-called 'strong field m o d el', w here the crystalline electric field is sufficiently large to break dow n the R u ssell-S au n d ers coupling, the prototype being the cyanides of the iron group. T h ese ideas continue to play a significant role in ligand chem istry. O f equal im portance were V an's papers on the transfer of energy from param agnetic ions to the vibrations of the crystal lattice. In the related field of ferrom agnetism , his explanation of the origin of anisotropy in cubic ferrom agnets is generally accepted, and in a paper on an tiferro m agnetism , he synthesized the earlier w ork of Neel and Bitter.
W ith regret, I have chosen to conclude my sum m ary of Van s scientific career at the outbreak of W orld W ar II. I am not for one m om ent suggesting it ended then; in fact he published rath er m ore papers after 1941 than he had before, and the subjects are even m ore w ide-ranging. M any were quite new, others b u ilt on his earlier work, b u t kept abreast of experim ental developm ents. F or exam ple, his calculations of atm os pheric absorption at radar frequencies by oxygen and w ater vapour were related to his work on m olecular spectroscopy; an especially im p o rtan t paper on line b readths in m agnetic resonance utilizes techniques already developed for dealing w ith spin-spin interactions. T hese illustrations show also how Van preferred to devote him self to applications rath er than abstract fundam entals; thus his work has been of particular im portance to experim ental physicists (and chem ists) and not ju st to theoreticians.
N ow, as a representative from overseas, I tu rn to some international aspects of V an's career. A n u m b er of scholars from overseas came to work w ith him , beginning w ith R obert Schlapp and W illiam Penney from Britain. T h e latter afterw ards becam e L ord Penney, C hairm an of the U .K . A tom ic Energy A uthority and R ector of Im perial College, L ondon. But, if my m em ory is correct, Van told me gleefully th at Bill Penney, as a C om m onw ealth Fellow, once scored ten goals in a soccer football m atch for the U niversity of W isconsin. In retu rn , Van initiated m any foreigners into the m ysteries of baseball and A m erican football.
In the 1950s such visitors included A natole A bragam from Paris, K enneth Stevens, W erner W olf and M ary O 'Brien from O xford. In the latter case, Van seized w ith im pish pleasure the o p p o rtu n ity to publish a paper in the Proceedings of the R oyal Society jointly w ith a m em ber of Radcliffe College, w here M ary was a H enry Fellow. M ary also treasures an air-letter from Van, showing how he could com bine physics w ith his passion for travel. D ated 9 M arch 1958, from H onolulu, the letter says . I believe I finally u n d erstan d the behaviour of the n itric oxide m olecule in the clathrate com pound . . . I began thinking about the problem in Rome, and by the tim e I reached H ongkong I hit upon the m odel that will do the trick .' H e said also th at 'he w ould give a ten m inute paper at the Leiden m eeting', showing th at he w ould again be crossing the A tlantic later th at year. In fact Van becam e an expert on air fares as well as on trains, and in 1973 he sent an article from C onsum er R eports on discount air fares to N icholas K u rti, who in tu rn passed it to the official at the Royal Society responsible for travel expenses. A t m y own U niversity of O xford we w ere delighted to have Van as E astm an V isiting P rofessor in 1961-62; he gave bo th the Boyle L ecture and the C herw ell-S im on L ecture. O n a lighter note, I should add th at V an was also m ade an H o n o rary V ice-P resid en t of the O xford U niversity Railway Society.
V an had already becom e a D o cto r of Science, honoris , at Encaenia in O xford in 1958, and I end by qu o tin g from the speech of the Public O rato r on that occasion. (T h e speech was in L atin, and this is from the E nglish translation.)
'Scientists hasten from all sides to consult him , m uch as the ancient peoples m ade for D elphi. H e, in his tu rn , has travelled in m ost lands and circum navigated the globe-partly for the pleasure of converse w ith his friends, and partly for enjoym ent of the m echanism s of trav el.'
Remarks by Charles P. S lichter V an possessed m any enthusiasm s and m any loyalties, b u t none exceeded those he felt for the U niversity of W isconsin and its hom e, M adison. He m oved to M adison w hen he was seven years old. H e grew up there and attended the U niversity of W isconsin. O n g raduating in 1920, he w ent to H arvard w here he got his P h .D . and was an in stru cto r for a year. In 1923 he w ent to the U niversity of M innesota to be an assistant professor.
A t M innesota he had a m eteoric rise, becom ing a full professor in 1927 at age 28. H ow ever, his m ost im p o rtan t activity in M inneapolis was courting Abigail June Pearson. O f course th at activity was successful. T h ey w ere m arried on 10 June 1927.
In 1928 Van w ent to the U niversity of W isconsin as Professor of T heoretical Physics, w here he stayed until he w ent to H arvard in 1934. T h ro u g h o u t his life, M adison had a very special place in his heart. V an's enthusiasm for and interest in W isconsin ranged over areas far beyond science. H e followed W isconsin's football fortunes closely. T h e first football game he attended was perhaps prophetically the W isconsin-M innesota game, 13 N ovem ber 1909 w hen he was ten years old. T h a t was the first gam e at w hich the fam ous song 'O n W isconsin' was played. In V an's w ords, 'U nfo rtu n ately the new song failed to produce the desired catalytic effect-W isconsin lost to M innesota. O n the other hand, the song may well have had a catalytic effect on Van I picture a small boy going hom e after the gam e in a state of high excitem ent-for he was, as I said, a lifelong fan of W isconsin football, and he played in the W isconsin band from 1916 to 1918 while an u n d e r graduate. I gleaned some of these facts from a delightful article w ritten by Van w ith the assistance of two other physicists, his stu d en t C. C. L in, at W isconsin, and Roger Stuew er at M innesota. T h e m ain topic of the article is the origins of the fam ous football songs 'O n W isconsin' and the M innesota 'R ouser'. Van also discusses several aspects of another fam ous W isconsin song titled 'V arsity' w hich the W isconsin fans ren d er w ith great feeling at all football games. Van also points out th at th e w ords were w ritten by H enry D yke Sleeper of the W isconsin M usic D ep artm en t, b u t that the m elody is from an aria by G o u n o d -who, Van cautions us 'was not a B adger'. H e goes on as follows:
'At every C om m encem ent the H arvard Band plays the same G ounod aria as that of " V arsity" (at H arvard it is called the " C om m encem ent S alute" ) and the G lee C lub sings the w ords in L atin. T h e translation of " V arsity, V arsity, U -R ah -R ah W isconsin" into L atin evidently is " D om ine, Salvum Fac Praesidem N o stru m " !' It is especially fitting th at the last public lecture Van gave was at the U niversity of W isconsin-1 M ay 1979. It was the Julian M ack M em orial L ecture honouring one of the great m em bers of the W isconsin Physics D epartm ent. In the talk he m ade historical reference to w ork he and his student W ang had done at W isconsin in 1930, as well as to recent work by radio astronom ers. H is title was pure Van: 'Fine stru ctu re of m olecular spectra in M adison and interstellar space'.
Van was the son of Edw ard B urr Van Vleck who tau g h t m athem atics at W esleyan in C onnecticut and at W isconsin. E. B. Van Vleck was a tru ly em inent scholar, P resident of the A m erican M athem atical A ssociation, and a m em ber of the N ational A cadem y of Sciences. T h e m athem atics building at W isconsin is nam ed Van Vleck Hall in his honour. E. B. Van Vleck received a P h .D . at G ottingen in 1893, was an in stru cto r at W isconsin for two years, then w ent to W esleyan w here his father (V an's grandfather) also taught m athem atics. M y grandfather, C harles S u m n er S lichter, had jo in ed the W isconsin m athem atics d ep artm en t in 1886. H e was a year younger than V an 's father. In 1906 m y g ran d fath er was nam ed C h airm an of the D ep artm en t of M athem atics. H is first m ajor act was to invite E. B. Van Vleck to re tu rn to W isconsin as professor and to play a m ajor role in selecting new faculty. T h ey shared an office for m any years.
A nother M adison fam ily was the B ardeens. C harles B ardeen was the first D ean of the M edical School-a b u ild in g in the M edical School bears his nam e. H is son Jo h n m ajored in electrical engineering at W isconsin, th o u g h he elected to take m any m athem atics courses in addition. In 1928 w hen V an arrived at W isconsin, Jo h n was getting a m a ster's degree in electrical engineering. H e took V an 's course in q u an tu m m echanics. It was a com pletely u p -to -d ate course dealing w ith the S ch ro d in g er and H eisenberg discoveries m ade ju s t tw o years earlier. John took courses from both Van and his father. E. B. Van Vleck, w ho gave elegant lectures, was dignified, form al and reserved-highly respected as a research scholar. Van was of course, the Van we all know; inform al, w arm , approachable, always interested in his students. Jo h n rem em bers w ith pleasure th at Van and his young b rid e A bigail often invited the stu d en ts to their ap artm en t for d in n er. V an encouraged Jo h n to go into physics. John even applied for a fellow ship in physics at C am bridge U niversity in England. H e was unsuccessful. In forw arding a su p p o rtin g letter from V an to the selection com m ittee, P rofessor R. H. Fow ler of C am bridge characterized him as a m an w ith 'E uropean stan d ard s'. Jo h n saw Van a great deal before leaving to w ork on geophysics at G u lf Oil in 1930.
Several years later Jo h n entered g raduate school at P rinceton w here he got a P h .D . in m athem atics because he felt he knew m ore m athem atics than physics! O n com pletion, he received an invitation to be interview ed by the Society of Fellows at H arv ard -Van had proposed his nam e. John was successful, b u t says he suspects it was Van, not the interview th at did the trick.
Van encouraged dozens of o th er scientists ju s t as he encouraged Jo h n Bardeen. H e even gave encouragem ent in his scientific articles w ith his generous and w arm reference to the work of others. H ere are the adm iring w ords w ith w hich Van began his celebrated paper on relaxation in chrom ium and titan iu m alum :
'A notew orthy series of experim ents on m agnetic absorption and dispersion in param agnetic m edia at radio and lower frequencies have been perform ed w ithin the last few years by G o rter and other D u tch physicists.' V an 's papers teem w ith excitem ent about scientific discovery; not ju st V an's, b u t even m ore the work of others. W e know th at com petition and rivalry in science are often intense. H e re 's w hat Van had to say on the subject of rivalry in the lecture he gave w hen he was aw arded the L orentz M edal:
'T h ere are three D u tch physicists, G o rter, K ram ers and K ronig, whose research interests have often been unusually close to my own. C onsequently we often duplicated each other in the results of our investigations; som etim es published independently, som etim es u n published to avoid duplication. I cannot em phasize too strongly th at it was never a case of cu t-th ro at com petition such as is described in W atson's book Double helix about the race to find the stru ctu re of the D N A molecule, b u t rath er an unavoidable overlap w hen we were thinking along sim ilar lines.'
T h en , w ith characteristic m odesty and generosity, he continued:
'In the case of G o rter, how ever, our results were m ore apt to be in series than in parallel, as he is also an experim entalist, w hereas I am a m ere th e o rist.'
In S eptem ber 1977, Van w rote to me th at he was nom inating the physicists G oudsm it and U hlenbeck for a prize aw arded by an A m erican group. H e said 'I am suggesting they should h onour the two A m ericans who are the greatest oversight of the N obel Prize C om m ittee. W e exchanged several letters on the nom ination. H e m ailed the last one in this exchange on 5 O ctober 1977. I received it on 12 O ctober, the day on w hich V an's N obel Prize was announced. How well this sym bolizes Van-during the very hours th at the Sw edish A cadem y was prep arin g to honour him , he was w orking hard to b rin g an h onour to som eone else.
M y acquaintance w ith Van began before I entered college because m y m other and father were very fond of Abigail and Van. Van helped me in countless ways. I most treasure the advice he gave me shortly after I entered graduate school-he suggested the person w ith w hom I should seek to do my thesis.
Each of us has fond m em ories of V an 's gentle way of reaching out to others. He had a special gift for showing others th at he felt linked w ith them . W hen Van and Abigail came th ro u g h the receiving line at my w edding, he pointed to his necktie and said 'T h a t's the tie I wore at my w edding.' I find it helpful to have notes to rem ind me of some goal. O n the door to my refrigerator I caution m yself w ith a sign ' I hink 1 hin . In the laboratory w here my graduate stu d en ts work, w here we talk physics, and often eat lunch, I have m ounted a picture on the side of our 84 kilogauss superconducting solenoid. It is a picture of Van. 556 Biographical Memoirs N ote added in proof ( M a y 1982) In h o n o u r of Van Vleck, a new chair has been created at H arv ard U niversity, the Jo h n H asbrouck Van Vleck Professorship of P ure and A pplied Physics. T h e first occupant will be Paul C. I am indebted to the L everhulm e T ru s t for the aw ard of a L everhulm e E m eritus Fellow ship, d u rin g the ten u re of w hich this m em oir has been w ritten.
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